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v i i  
A PRELIMINARY LOOK AT AVE-SESAME I11 CONDUCTED 
ON 25-26 APRIL 1979 
1. OBJECTIVES AND SCOPE 
The objectives of AYE-SESAME (Atmospheric Variabi 1 i t y  Experiment - 
Severe Environmental Storms and Mesoscale Experiment) are t o  provide 
a data biise for study1 ng mesosynoptic atmospheric structure and var i  - 
a b i l  i t y  associated wi th  severe storms. Rawinsonde sounding data a t  
3-h in terva ls  are gathered t o  investigate spat ia l  and temporal changes 
o f  mesosynoptic conditions associated wi th the formation, development, 
malntenance, and interre lat ionships between convective a c t i v i t y  and i t s  
imnediate envirorment. Through such a study i t  i s  hoped that  a bet ter  
understanding o f  convective a c t i v i t y  and associated severe weather 
outbreaks w i l l  be achieved. ' 
AVE-SESAME 111, the t h i r d  i n  a series o f  s ix  such experiments, 
was conducted on 25-26 Apr i l  1979. This quick-look report  contains 
information on the general weather conditions during the AVE-SESAME I I I 
period and includes synoptic maps, radar reports, satel 1 i t e  photographs, 
prec ip i ta t ion areas and amounts, and a sumnary o f  severe weather reports 
assembled from the NOAA weather wire and the national weather sumnaries. 
The purpose of t h i s  report  i s  t o  provide t o  researchers a preliminary 
look a t  conditions during the AVE-SESAME I11 period. Additional 
information has been presented by A1 berty e t  a1 . , (1 979). 
2. DATA COLLECTED 
a. Rawinsonde soundi ngs 
Rawinsonde soundings were col 1 ected a t  23 National Weatkr Service 
stat ions and a t  19 special stations. A l i s t  o f  these stat ions i s  given 
i n  Table 1, and t he i r  locations are shown i n  Fig. 1. The dates and 
Tabla 1. Rawinronda r t a t ionr  par t ic ipat ing i n  AVE-SESAME I11 experiment. 
tQWS Stat ions  
-
Canterville, A l .  
Boothville, La. 
Jackson, Mr. 
L.ka Charlea, t.. 
umgview , Tx. 
Victoria, Tx. 
Staphen.vi1le , ht . 
m l  Rio, Tx. 
nidland, Tx. 
81 P.80, TX. 
Narhville, Tn. 
L i t t l e  Rock, Ar. 
Uonett, Mo. 
Oklahoma City, Ok. 
Aararillo, Tx. 
Albuquerque, Nm. 
Salem, f2. 
Dodge City. lC8. 
Topeka, m. 
Denver, Co. 
Peoria, 11. 
QaahA, Ne.  
North P l a t t e ,  Ne.  
Special Sta t ions  
Abilena. Tx. 
B u t l e r v i l l e ,  Ok. 
Columbia, Mo. 
Childress, Tx. 
College Stat ion,  Tx. 
Concordia, Ks. 
Dururt, Ok. 
Port Smith, Ar. 
Cede, Ok. 
Coodland, ICE. 
Wichita. U. 
Junction, Tx. 
nonroe, La. 
Marta, T x .  
Morton, Tx. 
Ottumwa, I..
Poplar Bluff, Mo. 
Raton, Nm. 
Oxford, MI. 
. -. . i 
' k . 3  o SPEC1 AL RAWINSONDE STATIONS 
Fig. 1. fncatione of rawinsonde stations participating in the 
AVE-SESAME I11 experiment. 
tiwr of rcheduled rounding8 are a8 followtar 
Date 
- Time (GMT) 
25 April 1979 12, 15, 18, 21 
26 April 1979 00, 03, 06, 09, 12 
Sounding data interpolated to 25-mb intervals will be presented in s 
reparat. document that is under preparation. There data may be obtained 
in hub copy form or on magnetic tape from the Atmospheric Sciences 
Divirion, Space Sciencer Laboratory, NASA, Marshall Space Flight Center, 
Alrknr 35812. 
b. Surface and Upper Air 
Surface and upper air charts and data are available from the 
National Climatic Center in Aeheville, North Carolina. 
3. SYNOPTIC CONDITIONS 
a, Synoptic Charts 
Surface and upper air charts for the AVE-SESAME I11 period are 
prerentad in Figs. 2-6. Surface charts are presented at 6-h intervals 
and upper air charts at 12-h intervals. These charts were plotted and 
analyzed using National Weather Service data only, and show the general 
conditions during the experiment and should not be used for other 
purpoaer , 
Bynaptic conditions for 1200 GMT 25 April 1979 show a front 
oriented northeast-southwest through a low pressure cell situated over 
Kanrar and Oklahoma. A relatively weak but elowly intensifying short 
iwave indicated in upper air charts was located over the Texas panhandle 
and laoving eastward. The system had good potential for the develop- 
w n t  of revere weather aJthough 11r.ited moisture was available due to 
ur older, rlcmer moving System in the Eastern Gulf of Mexico impeding 
tho oirculation of nroiature northward to the newer system. However, 
a rubrtantial qumtity of moiature existed in a shallow layer near 
tho ground. 
By 1800 GMT 25 April 1979 the cold front advanced eastward into 
Miraouri and Illinois, and southward into Texas and Oklahoma. Thvrder- 
r t o m  fo& in Western Missouri and Northeastern Oklahoma during the 
t h o  of nta%im\rm surface heating and as the short wave overtook the 
cold front. The rapidly moving cold front pushed so;riherstward into 
South Texas, Eastern Arkansas, Missouri, and Illinois. All severe 
mather araociated with this1 system developed along the northern 
portion of the front where the slope of the front remained steep and 
ample aroirture was available. In South Texas, New Mexico, and Arkansas, 
tho cold front resembled a dry line with no conveotivc activity due to 
a lack of moisture and the moderate slope of the front. 
b. Radar 
-
Selected radar summary charts are presented in Figs, 7-19 for the 
AVE-SESAME I11 period. These charts show area= of convective activity, 
heights of echoes, movement vectors, severe weather watch boxes, etc. 
c. Satellite 
-
Satellite photographs were taken at 15-min intervals during the 
A m - S E S M  I11 period. Selected visual or infrared satellite photo- 
graph~ for each hour during the period are presented in Figs. 20-43. 
d. Rainfall 
Rainfall data obtained from the National Weather Service were 
totaled and plotted for the AVE-SESAME I11 period. Isohyeus of total 
rainfall are presented in Fig. 44. Special or cooperative climatological 
r t a t i o n  data were not  used i n  t he  uaa lyr i r .  
4. SEVERE AND UNUSUAL WEATHER REPORTED 
The s e w r e  weather outbreak during the  AVE-SESAME I11 period 
producrd only two major thunderr toms,  bu t  displayed the  po ten t i a l  t o  
6evrlop i n t o  a major s t o m  system. The two s..ere thunderr toms 
damloped i n  t he  v i c i n i t y  of Springfield,  Missouri, and produced 
marble and walnut rite h a i l .  A severe thunderstorm watch was i n  e f f e c t  
u n t i l  0630 GMT 26 April 1979 f o r  port ions of Missouri and I l l i n o i s .  
A list of severe weather r epo r t s  compiled from the  NOAA weather wire 
urd nat iona l  weather summaries when ava i lab le  a r e  presented i n  Table 2. 
Xocationr of s ign i f i can t  severe weather r epo r t s  a r e  shown i n  Pig. 45. 
(b) 850 mb 
Fig. 2. Synoptic charts for 1200 GMT 25 April 1979. 
(dl 500 mb 
~ig. 2. Continued. 

Fig. 3. Surface chart for 1800 GMT 25 April 1979. 
(b) 850 mb 
Fig. 4. Synoptic charts for  0000 GMT 26 April 1979. 

-. 
( e )  300 mb 
( £ 1  200 m b  
Fig. 4.  Concluded. 
Fig. 5. Surface chart for 0600 GMT 26 April 1979. 
(b) 850 mb 
Fig. 6 .  Synoptic chart. for 1200 GMT 26 April 1979. 
( c )  700 mb 
(dl 500 mb 
Fig. 6 ,  Continued. 
(f) 200 mb 
F i g .  6. Concluded. 

Fig.  9. Radar summary for 2235 GMT 25 April 1979. 
Fig. 10. Radar summary for 2335 GUT 25 April 1979. 
Fig. 11. Radar surmmary for 0135 CaT 26 April 1979. 
Fig. 12. Radar s\lmaaary for 0235 GMT 26 April 1.979. 
2 0 
Fig. 13. Radar summary for 0435 GMT 26 April 1979. 
Fig. 14. Radar summary for 0535 GMT 26 April 1979. 
F i g .  15. Radar summary f o r  0635 GMT 26 April  1979. 
F i g .  16. Radar summary f o r  0735 GMT 26 April  1979. 
22 
Fig. 18. Radar sunrmary for 0935 GMT 26 April 1979. 
Fig. 19. Radar summary for 1035 GMT 26 April 1979. 












Fig. 44. Total rainfall  chart for the period 1200 GMT 25 April 
ts 1200 GMT 26 April 1979 for the central United States. 
TABLE 2. Teletype reports taken f r o m  NOAA weather wire and national weather 
srnamaries of severe and unusual woathar f r o m  1 2 0 0  GMT 2 5  A p r i l  t o  
1200 Gt4T 26 A p r i l  1979. 
EVENT 
-
HIGH WINDS 
RAREP GGG 
CONVECTIVE SIGMET 
RIME ICE 
MOUNTAIN WAVE 
HIGH WINDS 
RIME ICE 
CONVECTIVE SIGMET 
DUST 
HAIL 
CONVECTIVE SIGMET 
DUST 
LENTICUWIH CLQUDS 
UXATION TIME (GMT! 
WIND GUSTS OVER 40 MPH AT GARDEN C I T Y  AND 
GOODLAND I N  KANSAS 
ISOLATED TRWS AND SCATTIReD LIGHT RWS OVER 
N CENTRAL TEXAS 
WIDELY SCATTERED TRWS AND RWS 25 MI W, S AND 
E OF GREENVLLLE, TX MOVING IC AT 2 5  MPH 
FROM 30 M I  ENE OF SIOUX CITY,  I A  TO 65 M I  NNE 
OF KANSAS CITY, MO TO 55 MI sw OF GRAND ISLAND, 
NE TO 20 MI W OF GRAND ISLAND: AREA OF TRWS 
MOVING FROM 2 7 0  AT 2 0  MP?!. MAX TOPS TO 
48,000 L;"r 
A I R C M  ENCOUNTERED RIME I C E  AT 19,000 FT 
OVER KANSAS CITY, MO 
MOUNTAIN WAVE ENCOUNTERED BY AIRCRAFT NEAR 
DENVER, CO 
WIND GUSTS OVER 40 MPH AT DODGE CITY, KS AND 
RUSSELL, KS 
RIME I C E  ENCOUNTERED BY AIRCRAFT OVER OMAHA, NE 
FROM 20 M I  S E  OF FORT DODGE, I A  TO 50 MI SW OF 
DES MOINES, I A  TO 40 MI NW OF KANSAS CITY, MO: 
A 2 0  MI WIDE LINE OF TRWS MOVING FROM 2 8 0  AT 
2 0  IrlPH. MAX TOPS TO 4 0 , 0 0 0  F T  
AIXCRAFT OBSERVED DUST TO 6,000 F T  OVER 
LUBBOCK I TEXAS 
PEA S I Z E  HAIL ENCOUNTERED BY AIRCRAFT OVER 
KANSAS cIm, MO 
FROM 20 M I  NW OF CEDAR RAPIDS, I A  TO 30 MI W 
OF BURLINGTON, I A  TO 40 MI S E  OF DES MOINES, IA:  
AREA OF TRWS MOVING FROM 2 8 0  AT 30 MPH. MAX TOPS 
TO 4 5 , 0 0 0  F T  
DUST ENCOUNTERED BY AIRCRAFT UP TO 600 F T  OVER 
GUTHRIE, TX 
LENTICULAR CLOUDS S E  AND SW OF ALAMOSA, CO 
TABLE 2. CONTINUED. 
TIME (GMT) 
SCATTERED TRWS DEVELOPED OVER S E  TEXAS I N  AN 1830 
AREA 15 MI WIDE FRCH SAM RAYBURN RESERVOIR 
TO VATAW, TX 
CONVECTIVE SIGMlST FRaM 50 MI ENE OF KANSAS CITY, MO TO 20 MI SW 1855 
OF COWMBIA, MO TO 30 MI NW OF SPRINGFIEU),  MO: 
A LINE OF TRWS 2 0  MI WIDE MOVING FROM 2 8 0  AT 35 
MPH. MAX TOPS TO 45,000 FT 
TURBULENCE SVR TURBULENCE ENCOUNTERED BY AIRCRAFT OVER 
MCALESTER, OK 
AIRCRAFT ENCOUNTERED DUST OVER SAN ANGELO, TX 
AIRCRAFT ENCOUNTERED RIME I C E  AT 14,000 FT 
OVER DENVER, CO 
CONVECTIVE SIGMET FRaM 50 MI S W  OF CHICAGO, I L  TO 2 0  MI E OF 
S T  W I S ,  MO TO 50 MI SE OF COLUMBIA, MO TO 
40 MI NE OF BURLINGTON, IA:  AREA OF TRWS 
MOVING FROM 2 7 0  AT 30 MPH. MAX TOPS TO 
40,000 F T  
CONVECTIVE SIGMET FROM 60 MI SE MARQUETTE, MI TO 50 MI SW OF 
GREEN BAY, W I  TO 70 MI E OF EAU CLAIRE, W I  TO 
40 MI S W  OF MARQUETTE, MI: AREA OF TRWS MOVING 
FROM 2 2 0  AT 2 5  MPH. MAX TOPS TO 2 5 , 0 0 0  F T  
CONVECTIVE SIGMET ISOLATED LeVEL 4 TRW 40 MI 
MOVING FROM 2 7 0  AT 3 0  MPH. 
35,000 FT 
ISOLATED LEVEL 5 TRW 2 0  MI 
MOVING FROM 2 7 0  AT 3 0  MPH. 
ISOLATED LEVEL 5 TRW 50 MI 
MWING F R W  2 2 0  AT 2 5  MPH. 
NW DES MOINES, I A  
MAY TOPS TO 
CONVECTIVE SIGMET S OF BRADFORD, I L  2 1 5 5  
MAX TOPS TO 40,000 F T  
SSE OF MARQUETTE, M I  2 1 5 5  
MAX TOPS TO 30,000 F T  
C r n C T I V E  SIGMET 
CONVECTIVE SIGMET ISOLATED LEVEL 3 TRW I N  VICINITY OF FORT DODGE, 2 1 5 5  
I A  MOVING F R m  2 7 0  AT 30 MPH. MAX TOPS TO 
35,000 FT 
CONVECTIVE SIGMET FROM 50 M I  S E  OF KANSAS CITY, MO TO 50 MI SW OF 2 1 5 5  
SPRINGFIEID, MO: A LINE OF TRWS 15  MI WIDE MWING 
FROM 2 7 0  AT 2 0  MPH. MAX TOPS TO 4 5 , 0 0 0  FT 
AIRCRAFT EXPERIENCED ICING CONDITIONS OVER OMAHA, 2 2 2 0  
NE 
I C E  
COWVBCTIVE SIGMET 
CCNVECTIVE SIGMET 
TURBULENCE 
CmvECTIvE SIGMET 
WIND SHEAR 
CONVECTIVE SIGMET 
RAREP SEP 
RAREPGGG 
RAREP SEP 
FROM 60 MI E OF MASON a m ,  IA TO 45 MI SSE 
OP DES POINES, IA TO 20 nI SE OF OMAHA, N E ~  
AREA OF TRWS MOVING FROM 2 5 0  AT 30 MPH. MAX 
TOPS TO 37,000 FT 
FIEOM 30 MI W OF BRADFORD, I L  T O  50 M I  NW OF 
ST. LWIS, MO TO 40 MI  W OF SPRINGFIELD, MO TO 
50 M I  NW OF FORT SMITH, AR: A 2 0  MI  WIDE LINE 
OF TRWS MOVING FROM 270 AT 2 5  MPH. MAX TOPS 
T O  5 2 , 0 0 0  FT 
FRW BRADFORD, I L  TO 60 MI  S OF BRADFORD TO 
30 M I  S W  OF COLUMBIA, MO TO 30 MI  E O F  
MCALESTER, OK: A 2 0  MI  WIDE L I N E  OF TRWS 
MOVING FROM 270 AT 25 MPH. MAX TOPS T O  55,000. 
3 / 4  INCH HAIL OBSERVED 
AIRCRAFT EXPERIENCED SVR TURBULENCE OVER DALLAS, 
TEXAS 
FROM 50 MI  N OF CHICAGO, I L  TO 30 MI NW OF 
DECATUR, I L  TO 2 0  MI NW OF FORT SMITH, AR TO 
20 MI  SW OF KIRKSVILLE, MO: AREA OF TRWS MOVING 
FRW 2 7 0  AT 2 5  MPH. MAX TOPS TO 5 2 , 0 0 0  FT 
VIOLENT WIND SHEAR EXPERIENCED BY AIRCRAFT OVER 
D A U A S ,  TX 
FROM 30 MI  W OF ALPENA, MI TO 50 MI  NE OF 
FARMINGTON, MO TO 60 MI ENE OF FORT SMITH, AR 
TO SPRINGFIELD, MO TO 50 MI  SW OF G a E N  BAY, WI: 
AREA OF TRWS MOVING FROM 2 8 0  AT 15 MPH. MAX 
TOPS TO 40,000 F T  
ISOLATED TRW 25 MI E OF WICHITA FALLS, TX 
MOVING E AT 30 MPH 
SCATTERED LIGHT RWS DEVELOPED OVER NE TEXAS 
FROM WCE OF THE P I N E S  TO NE OF LONGVIEW 
ISOLATED RW LOCATED 10 MI  NW OF SEYMOUR, TX 
MOVING E AT 35 MPH 
TIME (GMT) 
2 3 5 5  
2 3 5 5  
0055 
0 2 2 1  
0 2 5 5  
0310 
0555 

Alberty, R. L . ,  D. W.  Burgess, C. E. Hane, and J. F.  Weaver, 1979: 
SESAME 1979 Operations S ~ m r y ,  U.S. Department of Comnerce, 
Boulder, 253 pp. 
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been d e t e d n e d  t o  be unclassified. 
/ Wef ,  Atmospheric Sciences Division 
Director, Space ~ c i e n c g s  Laboratory 
43 
* U.8. OOVERNMENT PRINTING OFFICE lSOO-UO-24716m3 REGION NO. 4 
